Complexes of La(III) and Pr(III) were synthesized by using tridentate ligand 5-acetamido-1,3,4-thiadiazole-2-sulphonamide, having the general formula ML 2 . The complexes were characterized by IR, UV, elemental analysis, TGA, magnetic moment, conductivity etc. The conductivity data suggests their electrolytic nature. Spectral studies and magnetic susceptibility measurements revealed an octahedral geometry for all the complexes. The ligand and it's complexes were screened for their antimicrobial activity against E. coli, S. aureus, A. niger, Alternaria. 
Introduction
Interest in the co-ordination behaviour of acetazolamide (5-acetamido-1,3,4-thidiazole-2-sulfonamide) arises from several reasons AZM is a diuretic sulfonamide used clinically, whose therapeutic action can be explained from the potent inhibition of the Zn(III) metalloenzyme carbonic anhydrase. There is much evidence reported in the literature, including crystal structures and spectral data, that shows the inhibitor reacting with the enzyme by direct coordination with the metal 1, 2 . Although the sulfonamide deprotonated moiety is generally considered the portion of the AZM that interacts with the Zn(II), there is no solid experimental basis to state this concept 3 . So it seems to be interesting to investigate which are the best coordination positions of the AZM molecule, which has two ionazable proton and several donar atoms on the other hand, since this ligand presents a diazole group, the complexes of AZM and essential trace ions could represent one of the simplest models for the natural metalloenzymes.
Aromatic sulfonamides and their derivative compounds with 1,3,4-thiadiazole constitute an important group of carbonic anhydrase inhibitors. The inhibition of this enzyme by sulfonamide drugs finds clinical application in the treatment of glaucoma, epilepsy and other disorders. On the other hand, these compounds have also played an important role in the physicochemical and enzymatic studies on carbonic anhydrase 4 .
The systemic carbonic anhydrase inhibitor (CAI), acetazolamide {5-acetamido-1,3,4-thiadiazole-2-sulfonamide} (ACZ) (Scheme 1), is generally used for the treatment of glaucoma [5] [6] and epilepsy [7] [8] and also as diuretic 9 .
Metal ions play an important role in altering biochemical properties of the sulfonamide based drugs, and indicate a new direction in the impact of chemotherapeutic agents and lowering toxicity. The studies have proved that the metal complexes of sulfonamides possess much stronger CAI properties than the sulfonamides themselves from which they were prepared [10] [11] [12] . Some metal complexes of 1,3,4-thiadiazole derivatives have been reported as in vitro inhibitors of the zinc enzyme carbonic anhydrase 13 , whereas in vivo studies showed good antiepileptic action for some Cu(II) and Zn(II) complexes of the sulfonamide type ligands 14 . Finally, some 2,5-disubstituted -1,3,4-thiadiazoles as well as their Cu(II) complexes were reported to act as fungitoxic agents 15 . These properties obviously originate from the binding mode of metal ions that may cause a significant influence on the redox properties of these drugs. Therefore, the studies on acetazolamide as a sulfonamide derivative and its metal complexes have been reported in the literature 16, 17 .
The apparent formula of acetazolamide is given in Scheme 1. As can be seen from Scheme 1 that its metal-complexation can be formed by means of acetamide and/or sulfonamide NH groups as monoanion and dianion for the metal ions which can be crucially important in biological processes 18, 19 . Although the spectroscopic and thermal characterization studies of metal(II) acetazolamide complex have been carried out to illuminate the interaction processes 20, 21 . The introduction of nitrogen atoms into the structure of organic compounds often resulted in important changes in their behaviour towards metal ions. Many investigations were undertaken of the interaction of metal ions with ligands containing oxygen and nitrogen as donor atoms 22, 23 . In the present study, metal complexes of La(III) and Pr (III) with 5-acetamido-1,3,4-thiadiazole-2-sulphonamide (acetazolamide) were synthesized and characterized in view of their importance in biological systems 24, 25 .
Experimental
All the chemicals used were of analytical grade. Pure ethanol and distilled water were used for preparation of the solutions. Acetazolamide was obtained from sigma chemical company (U.S.A) Metal chlorides were obtained from Alfa Acer company.
Preparation of complex
For the synthesis of complex, ligand metal ratio was confirmed by conductometric titrations using monovariation method on Systronics conductivitymeter using dip type electrode. Conductometric titrations supported 2 : 1 (L:M) ratio in the complex was further supported by Job's method 26 of continuous variation as modified by turner and Anderson 27 . The stability constant and free energy change values were also calculated.
A solution of metal chloride in absolute ethanol was added drop wise to a solution of ligand acetazolamide in absolute ethanol and refluxed for 4-5 h. After the mixture had been maintained at pH 7-8 by adding liquor ammonia. The precipitate was filtered off, washed with ethanol and dried in vacuo. The compound was obtained as yellow powder.
Analytical procedure
Acetazolamide and rare earth metal chlorides were used as received from S.D. fine chemicals. The solvents were a solution of distilled before use a distilled water was used for the preparation and analyses. The molar conductivity at room temperature was determined in conductivity water using a dip type cell with a smooth platinum electrode. The magnetic susceptibility measurements were made by Gouy's method at room temperature using powdered samples of complexes.
The electronic absorption spectra of the complexes in DMSO were recorded on a Shimadzu double beam UV-Visible spectrophotometer model UV 150-02. The infrared spectra of the solid samples in the 500-4000 cm -1 were recorded on a Shimdzu FTIR spectrophotometer and Brueker FTIR spectrophotometer using KBr pellets. The thermal analyses (TGA) for the complexes were recorded on a perking Elmer STA 6000 under nitrogen atmosphere at room temp to 1000 0 C 5 mg of the samples with the heating rate of 10 0 C per min and the platinum cups as sample holders.
Result and Discussion
These complexes are air stable, colored, solid which decompose above > 300 
Infrared spectral study
The IR spectra of Acetazolamide shows ( 
Electronic spectral data
The ultraviolet region band shift and intensity alternation 34 of ligand indicates involvement of ligand in the chelation with lanthanide ions. The ligand acetazolamide shows strong band at 316 nm (Table 5 & Figure 1 ). In case of La(III) complexes the strong bond observed at 266 nm and Pr(III) complex the strong bond observed at 284 nm. These shifting in the value of bond alternation indicates the involvement of ligand in chelate formation. 
Co-ordination geometry
Due to large size, lanthanide ions generally have co-ordination number higher than that of transitions metal ions. Based on the analytical, spectral, thermal data the six co-ordination around the La(III) and Pr(III) ions is proposed. The 3 chloride anion and two water molecules are expected to be outside the co-ordination sphere. The lanthanum and praseodymium ion expected to posses six co-ordinated geometry with tridentate two acetazolamide molecule.
Antioxidant properties
The results of antioxidant testing of the new acetazolamide complex is summarized in Table 8 . The comparison of the results with control, acetazolamide and La(III)-acetazolamide and P(III)racetazolamide complex is done. The complexes are more antioxidative than control and ligand. The zone of inhibition based upon size around the well was measured. Inhibition zone percentage are recorded in Table 3 . The percentage inhibition of growth by ligand is less than acetazolamide metal complex. Thus complex shows greater activity against microorganisms as compared to ligand acetazolamide. This prove that the chelation increases the antimicrobial activity. Results are presented in Table 9 . 
Conclusion
Hence on the basis of elemental analysis, IR spectra, UV, spectra, magnetic moment data, conductivity measuremen and TGA data, following octahedral structure are proposed for La(III)-AZM complex and Pr(III)-AZM complex as follows, 
